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respectively. They act mainly by liberating histamine
from mast cells, but C5ct is also strongly chemotactic
for leukocytes (p. 60). Plasma contains a potent in-
activator of these products (which may also inactiv-
ate ktnins).

In the complex environment of the inflammatory
reaction there are a number of ways in which C3</
and CSa may be generated: the main ones arc as
follows.

(a)  In bacterial infections, the host's plasma may
contain antibodies to antigenic components of
the   invading   bacteria   (perhaps   developed
during a previous infection): the union of such
antibodies with the corresponding antigens
can activate the complement system.

The endotoxins of Gram-negative bacteria
can activate the complement system at the C3
stage. Also, some bacteria secrete proteases
which are capable of cleaving C3 and C5.

(b)  Tissue injury itself can also activate comple-
ment,  for  the  reaction  of auto-antibodies
(often present at low levels in the plasma) with
the  various corresponding  tissue  antigenic
components released by tissue injury provides
antigen-antibody complexes capable of acti-
vating complement.

When injured, heart muscle, and probably
other tissues, also release enzymes capable of
cleaving C3 and C5.

(c)  Neutrophil polymorphs and macrophages which
have migrated into the tissues and are phago-
cytosing tissue fragments or bacteria, etc.,
secrete lysosomal enzymes, some of which are
capable of cleaving C3 and C5,

(d) As indicated above, some products of activa-
tion of the other plasma cascade systems (clot-
ting, fibrinolytic and kinin systems) are cap-
able of activating the complement system.

Although the above observations do not establish
that complement plays a part in non-immunological
inflammatory reactions, this possibility is suggested
also by the demonstration that animals depleted of
plasma complement by various methods show im-
paired inflammatory exudation following physical or
chemical tissue injury. Since such animals react
normally to injected histamine, kinins, etc., comple-
ment appears to be of importance either as a source
of mediators or by stimulating the production of
Mediators from other sources (Willoughby, Coote
and Turk, 1969; Lewis and Turk, 1975).

Mediators released by cells

:         are also numerous, but only a few have been
characterised cheink^y. Ttey include the Mowing.

stored in inactive fom fa the

vessels in most tissues, and also in basophil leuko-
cytes and platelets. Active histamine is released from
these cells by many substances and stimuli, including
those which induce acute inflammation, e.g. heat,
irradiation, irritating chemicals, toxins, venoms, by
anaphylatoxins (p. 55), and by a lysosomal protein
secreted by polymorphs in inflammatory exudates.
Release of histamine from platelets is also stimulated
by factors which cause platelet aggregation (p. 232),
Its release in some types of immunological reaction
is described in Chapter 6.

On local injection, histamine causes itching and
pain, active hyperaemia and increased venular per-
meability for approximately fifteen minutes, after
which the vessels are said to become refractory for
several hours to a further injection of histamine.
CompoundvS which deplete the mast-cell store of his-
tamine, and others which inhibit the venular re-
sponse to histamine by competitive binding to
endothelial-cell receptors, do not have important
anti-inflammatory effects in low dosage, although
they partly inhibit the immediate transient phase of
increased vascular permeability,

5-hydroxytrypramine (serotonin) is present in most
tissues. Rich sources include the cells of the chrom-
affin system of the gastro-intestinal tract, the spleen
and nervous tissue, mast cells and platelets. On injec-
tion, 5-hydroxytryptamine, like histamine, causes a
brief increase in venular permeability: it may par-
ticipate in inflammatory reactions in rats and mice,
which are particularly sensitive to it, but in other
species, including man, it is unlikely to make an im-
portant contribution to inflammation,

Prostaglandins are a group of long-chain hydroxy-
fatty acids which are produced in most tissues by the
action of an oxidase (PG-synthetase) on poly-
unsaturated fatty acids such as aruehidonie acid.
They are rapidly catabolised and arc not stored
within the body. While they differ greatly in their
properties, prostaglandins El and E2 have been isol-
ated from inflammatory exudates in man and an-
imals and shown to be capable of causing Active
hyperaemia, increased vascular permeability and
possibly chemotaxis of polymorphs. They are also
potent pyrogens when injected into the third ventricle
and although small doses intradermally do not cause
pain, they lower the pain threshold of nerve endings to
histamine, 5-hydroxytryptamine and kinins. Control
of their synthesis and release is obscure, but they have
been detected in inflammatory exudates and are sec-
reted by phagocyticaUy active polymorphs. Firm evid-
ence that prostaglandins play an important part in
inflammation is scanty, but it is of interest that aspirin
and related drugs, which have anti-inflammatory,
anti-pyretic and analgesic properties, have been shown
to be capable, in low concentrations, of inhibiting the
production of prostaglandins, both fr rw and z* vitro,
by antagonising prostaglandin synthetase activity.